Progressive cytochrome c oxidase deficiency in a case of Leigh's encephalomyelopathy.
We report the morphological, biochemical, immunological, and genetic findings in a patient with the clinical characteristics of Leigh's disease due to multisystemic cytochrome c oxidase (CCO) deficiency. Muscle biopsy at 2 years and 5 months of age showed markedly decreased CCO and cytochrome a + a3, moderately decreased NADH-cytochrome c reductase to 46.3%, and generalized loss of immunologically detectable CCO subunits, but other respiratory chain enzyme proteins were normal. All the tissues examined at autopsy showed decreased activity of all respiratory chain enzymes except complex II. The decrease in cytochromes b and a + a3 were in harmony with decreased enzyme activities in complex III and IV (CCO), respectively. All immunologically detectable subunits of CCO in immunoprecipitation were uniformly decreased in the cardiac and skeletal muscles, but subunits 1 and 4 were selectively decreased in other organs except liver. No large deletion could be detected in the cardiac muscle mtDNA after digestion with restriction enzymes. These results suggest that the respiratory chain enzymes are variable in their activity and the amount of enzyme proteins decreases as the disease progresses.